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Abstract 

The invention includes a filtration unit for the selective deleukocytation of a fluid contg. blood platelets such 
as blood or a blood component. The unit includes a medium for deleukocytation by adsorption and/or 
filtration of the leukocytes. The medium is formed by at least one layer of non-woven polyurethane fabric 
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Polyurethanes are a class of polymers that have a wide range of applications in the medical field although 
their blood compatibility still needs improvement In order to obtain medical purity, this study prepared 
membrane-form polyurethanes from toluene 2,4-diisocyanate (TDI) and polypropylene ethylene glycol) 
without the addition of any ingredients such as solvents, catalysts, or chain extenders. The aim was to 
increase surface hydrophilicity and improve blood compatibility. Therefore, the prepared membranes were 
modified by treatment with oxygen or argon plasmas. Characterizations of the samples were achieved by 
contact-angle and water-uptake studies as well as from atomic force microscope (AFM) pictures. It was 
found that oxygen-modified samples were more hydrophilic than argon-modified samples. The AFM images 
showed that surface roughness increased with plasma treatment. The protein adsorption experiments 
carried out with single protein solutions demonstrated that the adsorption of bovine serum albumin and 
fibrinogen decreased drastically by increasing the applied power and exposure time of the glow discharge. A 
similar decrease in the adsorption of protein was also observed for human blood proteins. The alterations of 
the conformational structures of the adsorbed proteins were examined by fluorescence spectrophotometry. 
Similar spectra with the same maximum wavelength were observed for native and desorbed proteins. These 
results showed that no denaturation of the proteins occurred upon adsorption on the surfaces of the prepared 
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polyurethanes from toluene 2,4-diisocyanate (TDI) and polypropylene ethylene glycol) without the addn. of 
any ingredients such as solvents, catalysts, or chain extenders. The aim was to increase surface 
hydrophilicity and improve blood compatibility. Therefore, the prepd. membranes were modified by treatment 
with 02 or Ar plasmas. Characterizations of the samples were achieved by contact-angle and water-uptake 
studies as well as from at. force microscope (AFM) pictures. It was found that 02-modified samples were 
more hydrophilic than Ar-modified samples. The AFM images showed that surface roughness increased with 
plasma treatment. The protein adsorption expts. carried out with single protein solns. demonstrated that the 
adsorption of bovine serum albumin and fibrinogen decreased drastically by increasing the applied power 
and exposure time of the glow discharge. A similar decrease in the adsorption of protein was also obsd. for 
human blood proteins. The alterations of the conformational structures of the adsorbed proteins were examd. 
by fluorescence spectrophotometry. Similar spectra with the same max. wavelength were obsd. for native 
and desorbed proteins. These results showed that no denaturation of the proteins occurred upon adsorption 
on the surfaces of the prepd. membranes. 
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Abstract 

Polyurethane membranes were prepd. under nitrogen atm. by using various proportions of toluene 
diisocyanates (TDI) and polypropylene-ethylene glycol (P) with addn. of no other ingredients such as 
catalysts, initiator or solvent in order to achieve medical purity. Effects of compn. on mech. properties were 
examd. In general, modulus and UTS values demonstrated an increase and PSBR demonstrated a decrease 
as the TDI/Polyol ratio of the polymer increased. Elastic modulus, ultimate tensile strength (UTS) and per 
cent strain before rupture (PSBR) values were found to be in the range of 1 .4-5.4 MPa, 0.9-1 .9 MPa, and 
60.4-99.7%, resp. Surfaces of the membranes were modified by oxygen plasma applying glow-discharge 
technique and the effect of applied plasma power (10 W or 100 W, 15 min) on surface hydrophilicity and on 
the attachment of Vero cells were studied. Water contact angle values of the plasma modified surfaces 
varied between 67° and 46°, demonstrating a decrease as the applied plasma power was increased. The 
unmodified material had 42-45 cells attached per cm2. It was obsd. that as the applied power increased the 
no. of attached cells first increased (60-70 cells/cm2 at 10 W) and then decreased (27-40 cells/cm2 at 100 
W). These demonstrated that surface properties of polyurethanes can be modified by plasma-glow 
discharge technique to achieve the optimum levels of cell attachment. 
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Abstract 

Polyurethane prepolymer was synthesized from poly(tetramethylene glycol) (PTMG) and 4,4- 
diphenylmethane diisocyanate (MDI), and reacted with ethylene diamine to obtain polyurethane (PU). PU 
films were treated with oxygen plasma glow discharge to produce peroxides on the surface and then 
initiated graft polymn. of 1-acryloyl benzotriazole (AB). The concn. of AB grafted on the surfaces, measured 
by UV spectroscopy, was 1.22 .mu.mol/cm2. The functional groups such as hydroxyl (-OH), amine (-NH2), 
" carboxylic add (-COOH), and sulfonic acid (-S03H) were introduced on the PU surfaces by substitution 
reaction with AB and the concn. of functional groups were in the range of 0.53-0.56 .mu.mol/cm2. The 
surfaces of functional group-contg. PUs were examd. by attenuated total reflection Fourier transform IR 
(ATR-FT-IR) and electron spectroscopy for chem. anal. (ESCA). The water contact angles of the surface- 
modified PU films was increased by the introduction of functional groups. 
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Document Type 

Article; Journal 
Abstract 

Polyurethane film made by (TDI) was treated by oxygen plasma. After treatment, polyurethane film was 
exposed to the air to generate peroxide. The amount of peroxides formed on the polyurethane film 
decreased after passing a maximum at about 3)0 sec of exposure under the plasma condition of 100 W and 
200 mtorr. An optimum glow discharge power for a maximum peroxide concentration turned out to be 100 W 
at the plasma exposure time of 30 sec and the pressure of 200 mtorr. The density of peroxide radicals 
increased with pressure up to 250 mtorr and thereafter decreased. We finally obtained the optimum plasma 
condition of 100 W, 250 mtorr, 30 sec for a maximum peroxide concentration of 1 .984 nmol/cm(2) on the 
polyurethane surface. 
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